The purpose of this qualitative study is to explore the key factors that act as a barrier to m-commerce (e-commerce through mobile phone or any wireless device) adoption in developing countries, and to investigate the ways to overcome these barriers. 27 face to face in-depth interviews were conducted among the participants who were classified as bankers, solution providers, telcos, retailers and government official. Lack of literacy, trust and conflict of interest between telcos and banks were found to be the major barriers to the adoption of m-commerce in Bangladesh. The research output can help in the design of a long term policy to build up a large and sustainable m-commerce enabled society.
Introduction
There are a number of variations in the definition of m-commerce. Many scholars considered mcommerce to be mobile e-commerce. 1 Smith 2 defined m-commerce as the buying and selling of goods and services through wireless handheld devices such as cellular phones and Personal Digital Assistants (PDA). According to others m-commerce is the exchange of goods, services and information using mobile Information and Communication Technology (ICT). 3 M-commerce is a rapidly growing market, especially in recent years and there are signs that this growth will continue. The widespread penetration of mobile phone coupled with some of its key characteristics including versatility, portability, personalized, 24/7 connectivity and ease of use, has made m-commerce a trading tool with huge potential for the global marketplace. According to Gartner research, 4 mobile payment transaction worldwide has reached $105.9 billion in 2011 and is predicted to be $617 billion by 2016. Mobile payment users worldwide will exceed 2.5 billion in 2015, a 40% increase from 1.8 billion in 2011. 5 Today mobile phones are not simply being used for conversation only, but 40% of subscribers are accessing different mobile services such as SMS, mobile internet, games, music, video, news and sports. 6 Location tracking of goods and people is also one of the latest applications of mcommerce. Online retailers have started to realize the potential of m-commerce market, with 48% of them already having developed mobile optimized m-commerce site. 7 Figure1, based upon the work of two separate studies (see Refs. 8 & 9) , gives an overview of different types of m-commerce applications.
The number of mobile phone subscribers worldwide surpassed 6 billion in 2011, with three quarters of them coming from developing countries. 10 The number of the mobile phone users in developing countries provides many opportunities for the exploration of an m-commerce market in these regions. However mobile broadband, the key technology of m-commerce, is highly adopted in developed countries, accounting for 701 million subscribers compared to 484 million in developing world. 10 Understandably, developing countries fall behind the developed world in utilizing the power and potential of mcommerce. Mobile banking and shopping, mobile advertising, mobile ticketing, mobile movies and videos are commonly used applications in developed countries, however in the developing world mobile phones are mainly used as tools of personal communication. M-commerce is an advanced and fast growing technology which has many barriers that are unlike those of other new technologies. 11 These barriers need to be identified as they will affect the steady adoption of m-commerce applications. 12 Bangladesh has been chosen as the location for this research due to its developing country status and its substantial mobile phone penetration, reported as 65% (~98.5 million) by February 2013. 13 The purpose of this paper is to investigate the barriers to m-commerce adoption in developing countries and to find the ways to overcome those barriers. The main research question set for this study is as follows:
What are barriers to m-commerce adoption in developing countries?
Literature on m-commerce adoption will be reviewed in the next section followed by the research method, results and implications, and conclusion respectively. The last section will address the limitations of the current research and pathways for future research.
Literature Review
In the last twelve years a large number of research papers have been published that studied the key factors of m-commerce/e-commerce adoption in both developed and developing countries. Papers published before 2000 were not reviewed because of the newness and rapidly changing nature of mcommerce technology. Prior studies frequently focused on the factors that positively influence the adoption of m-commerce. Perceived usefulness (PU) and perceived ease of use (PEOU) have been identified as major contributing factors for mcommerce adoption worldwide. [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] However perceived usefulness was not found to be significant in Bangladesh and Sub-Saharan Africa by some studies. 28 & 29 Numerous studies also found little or no significant impact of perceived ease of use in the adoption of m-commerce. [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] Research revealed that there are many other factors that affect m-commerce adoption positively such as attitude ( see Refs. 14, 17, 19, 25, 33, 38, 41, 43, 44) 16, 21 & 57 Little research has addressed the barriers that have negative impact in the adoption of m-commerce. Perceived risk has been identified as among the major barriers of m-commerce adoption effecting the penetration negatively (see Refs. 25, 34, 37, 38, 42, 47 & 57) . Consumers are highly concerned about their privacy and security, if not assured that would deter m-commerce penetration. The effect of perceived security and privacy was found to be significant in Bangladesh from consumer's perspective. 28, 33 Lack of trust was found to be another major barrier to m-commerce adoption. Luo et. al. 47 validated the negative correlation between trust and perceived risk; meaning lack of trust poses a high risk to the adoption of m-commerce. Various issues are involved with trust such as user's experience, poor relationship, bad reputation, stakeholder's unethical business practice and risk (see Refs. 47, 51, 60 & 61) . All these issues need to be addressed when dealing with trust. Perceived cost acts as a barrier to mcommerce adoption as higher cost lowers the user's intention to use m-commerce services (see Refs. 17, 28, 32 & 38) . The effect of anxiety has also been found to be negative, more anxiety leads to less adoption, to mobile shopping adoption in Taiwan. 62 Venkatesh et. al. 49 found negative relationship between anxiety and the intention to use IT adoption. Some other factors, although rarely studied, were found to have been acted as a barrier to m-commerce adoption such as complexity, 15, 22 & 59 slow connection, 57 and limited capacity. 57 There has been little research that has explored the barriers to m-commerce adoption in developing countries. The majority of the authors have studied the barriers to m-commerce adoption in developed countries from the user's perspective; relying on quantitative methods (for example Refs. 14, 15, 28, 29, 30, 32, 33, 34, 53 & 56) . Very few researchers have studied these barriers from the stakeholder's perspective using qualitative methods. As the qualitative methodology provides a deeper and more detailed understanding on the subject than the quantitative approach, 63 this study used this method in exploring the key barriers to commerce adoption in developing countries.
Research method
M-commerce is a new concept in Bangladesh and people have not yet realized the benefits of using this new technology. Studying the barriers to mcommerce adoption in Bangladesh will assist in the development of an in-depth understanding of the key issues and challenges to its rapid uptake. Qualitative research has been chosen as it allows the researcher to gain better understanding of the problem and to identify any phenomena, patterns, behaviour and attitudes. 67 This qualitative research relied on analyzing textual data from interviews rather than numerical data of survey research. 68 
Sample
It is usual that small and selective samples are used in qualitative research as it requires in-depth analysis of a large volume of data. 69 For this project 27 face to face in-depth interviews were conducted to build on the preliminary insights into what people of different social categories think and believe about m-commerce. Initially it was not known how many interviews would be required to explore the research objective, but the intention was to carry on until similar and repetitive responses were gathered on the subject matter. 64 Respondents from different sub categories who were actively involved in the m-commerce arena were the target participants during the interviews. Convenience sampling was used to select the participants, who were later classified as solutions providers, telcos, banks, government officials and retailers. All the participants were assured of their confidentiality and anonymity.
Data Analysis
As the current research is more exploratory than confirmatory in nature, content analysis was chosen to analyze the interview transcript. 70 Qualitative content analysis is defined as "a research method for the subjective interpretation of the content of text data through the systematic classification process of coding and identifying themes or patterns". 71, p.1278 Nvivo software was used for the analysis, especially during coding and annotating. All the transcripts were thoroughly reviewed and then coded by organizing key words/phrase under different nodes, to uncover the key pattern/themes. 70 Each node was then carefully reviewed to look for any similarities and differences in the argument raised around various issues/factors. Obviously not all the participants agreed on the same issue or concept. They varied in their ideas, thinking and reasoning. The factor/barriers with strong arguments, supported by many, were identified as the major barriers to mcommerce adoption. In contrast, the factors/barriers justified by weak arguments and with less support were identified as having minor impact to mcommerce adoption in Bangladesh.
Results and Implications

Demography
The participant's demographic information is presented in table 1. All the participants were stakeholders of m-commerce, being actively involved in m-commerce business either directly or indirectly. They were categorized as telcos, bankers, solution providers, retailers and government officials. Among the twenty seven interviewees thirteen were retailers, five telco's employees, four from banks, four from solution providers and one government official. Although a large number of participants were retailers, individuals who are not usually highly qualified and work as agents on behalf of a telco, their contribution in the study was found to be minimal. In most cases their answers were recorded without sufficient explanation and justification; normally short reply that answers what rather than why. They possessed practical experience in dealing with telcos, and that experience was found to be an important information source for analyzing some major issues. 
Lack of literacy-One of the major barriers to m-commerce adoption
Although the lack of literacy is not a big challenge for mobile phone adoption in Bangladesh, it was noted by a number of interviewees as one of the biggest barriers to rapid uptake of mobile banking and other m-commerce services in this country. They were asked why lack of literacy is seen to be the major barrier to m-commerce adoption. Some reported that the skill of illiterate people, being limited to receiving and sending a call, restricts them from engaging in m-commerce activities. 
Perceived risk
Previous studies had identified perceived risk as one of the major factors affecting m-commerce adoption negatively, although the current study found risk to be lower in Bangladesh from stakeholder's perspective. In Bangladesh stakeholders are well aware of the negative impact of risk in m-commerce adoption and considered this issue as high priority, but remained confident of the security and privacy of the mobile network. They believed that the mobile network of Bangladesh is secure enough to prevent any loss or fraud in monetary transactions, and also to protect the confidentiality of the user.
"Actually security is a big issue for any financial network." -Banker 1
"Fully secured. Security is our first priority that's why we are upgrading our software and hardware equipments.... and obviously all the SMS will be encrypted." -Solution provider 2 "This infrastructure is secure enough for mobile banking. Already Bangladeshi mobile operators are handling lots of money through this infrastructure." -Solution provider 3
The existing literature on m-commerce or e-commerce adoption views risk purely from the technical point of view, where the consumers were found to perceive that the mobile network is not sufficiently secure to prevent any loss of confidentiality and/or money (see Refs. 34, 72-75). As the technological risk is high in m-commerce adoption, with costs of £1 trillion annually due to cybercrime, 76 the interviewees mainly considered risk from the technological point of view overlooking other issues of risk such lack of trust and poor business practices. These will be discussed separately in the next section.
The technology employed and its security features are beyond the scope of this study. It can be assumed that the mobile network in Bangladesh is as technically secure as those in developed countries as internationally recognized telcos are behind the operation and development of this network, implementing the same technology as in developed countries. From the stakeholder's perception, the mobile network of Bangladesh is secure enough to conduct any monetary transactions without compromising confidentiality. However this study does not reflect consumer's perception of risk that may be different than the perception of the providers.
How trustworthy the telcos are
Almost all the interviewees were impressed with Bangladesh Bank and the Bangladesh Telecommunication Regulatory Commission (BTRC), the major government bodies regulating m-commerce services and industries in Bangladesh. No question or suspicion was raised about the trustworthiness of banks who have long been serving the customers in Bangladesh. The only provider of m-commerce that received complaints (mostly minor) from the participants was a telco. Telcos may be trusted in the security of their network, but how trustworthy are they in their business, especially while dealing with the customers for mobile financial services? As reported by some interviewees The allegations against telcos were not investigated to determine their validity as that was not within the scope of the current study. The objective was to see how those different perceptions and beliefs affect m-commerce adoption in Bangladesh. Some major stakeholders do not recognize telcos as trustworthy enough when dealing with mobile financial services. Their past business experience with the telcos has led them to think this way. Trust needs to be built up by the telcos to enhance confidence among the users and other stakeholders. Assurance of technological security alone will not build up that trust; it needs professionalism in doing business such as excellent customer service, ethical business practice and reputation. When all of these are in place, users and other stakeholders will be in a position to place their trust in telcos to achieve the expected goal.
"How can I trust them (telcos) that they won't disclose my transaction details; because the payment information will be stored at the telco's server and telco's staff can access them? They could provide that information to third parties if they have a close tie with them or if sufficient
Telco-led vs. Bank-led mobile banking
Today the model of mobile banking has become another important issue among the stakeholders of m-commerce in Bangladesh, especially between the mobile operators and the banks. Telcos are the pioneers of mobile financial services in Bangladesh. They are giving backend support to the bank's SMS banking, which is a kind of information based mobile banking. As a result they want to lead mobile banking in Bangladesh. Although none of the telcos drew attention to this stand-off in their interviews, it was raised by bankers, solution providers and the government official. These suspicions and the potential non-cooperation from the telcos may lead the stakeholders and government to rethink the Bank-led model and advocate for a mixed model where the banks and the telcos will share the revenue. This mixed model could help to resolve the conflict between the parties. Some banks and even the authorized bodies of the government have agreed to work towards this co-operative model, indicated as follows 
"They still believe and dream in telco led
Perceived Cost
Perceived cost was hypothized to be a barrier in many studies, and its effect was also found to be significant in some countries. The current study focused on this issue by posing a question, asking to what degree cost influences the user's intention to use m-commerce. The cost includes the average price of a mobile phone as well as the access fee for using various m-commerce services such as m-billing, m-ticketing, etc. The average cost of using m-commerce service was found to be affordable by the mass population of the country, as reported 65 The service fee is also not seemed to be very expensive. For example, the access fee for mbilling ranges from $0.06 to $0.3 and is reported to be affordable by the majority of the people of Bangladesh, whose GDP per capita (PPP) is $1700. 66 The stakeholders believe that the negative effect of cost in the adoption of m-commerce is minor in Bangladesh.
Government regulation
'Bangladesh Bank' (BB) and the 'Bangladesh Telecommunication and Regulatory Commission' (BTRC) are the two major government bodies that regulate the stakeholders of mobile commerce. Telcos and banks do expect cooperation and a positive response from these two authorities. Most of the interviewees expressed their satisfaction when asked about the cooperation they often receive from these two government bodies. It is apparent that Bangladesh Bank has the right to make a final decision on m-commerce services in Bangladesh, and almost all the interviewees were found to be positive and impressed with the activities of Bangladesh Bank. Bangladesh Bank has the authority to resolve any dispute by regulating the mobile financial services. For example, recently Bangladesh Bank resolved the debate between Telco-led vs. Bank-led mobile banking by making the final decision in favour of the banks, meaning it would be a Bank-led model. The types of business that can be conducted by the banks through mobile phones have also been determined by Bangladesh Bank. These are almost anything but not P2P, person to person mobile transaction, which has yet to be approved. There is some evidence to suggest that the majority of the stakeholders are satisfied with the way m-commerce business is regulated by the government. Bangladesh Bank has made some progress in the field of m-commerce regulation and is thought to be proceeding to the right direction. The second government body, Bangladesh Telecommunication and Regulation Commission (BTRC), is also cooperative and positive according to most interviewees. The Bangladeshi Government, like other governments of third world countries, is seen as being a bit slow and sometimes stuck in the middle. While it may be quite obvious that government needs to do a lot for launching fully fledged m-commerce services, it appears to be moving towards that goal slowly.
Others factors -not considered as barriers
During the face to face interview the participants were asked open ended questions regarding the barriers to m-commerce adoption in Bangladesh. The motive was to get their own perception spontaneously, and caution was taken so that they were not biased by the interviewer's view. The interviewer's own opinion, based on the results of the literature review, was presented to them later at the interview to facilitate discussion. In most cases they seemed to support their own arguments and justify why some factors although found to be barriers to m-commerce adoption in other countries, were not seen as such in Bangladesh. Sometimes they agreed with the interviewer's view that some factors also have a big impact in the adoption of m-commerce in Bangladesh, but seemed to be confused not recognizing them as barriers, but rather calling them positive factors. Examples of some factors are perceived usefulness, perceived ease of use, speed, quality and knowledge which were found to have a positive influence on m-commerce adoption in previous studies.
" Knowledge In conclusion the stakeholders have differentiated between positive factors and barriers to mcommerce adoption. Perceived usefulness, perceived ease of use, speed and quality are the characteristics of a product required to gain access to market. In contrast barriers are perceived to have negative impact to the adoption that act as a drawback to that market. The participants realized the importance of those factors and agreed on it's positive impact towards m-commerce adoption, but disagreed in some extent to consider them as barrier. The impact of other factors such as complexity, anxiety, limited capacity and size were perceived to have negative but minimal impact to m-commerce adoption.
Conclusions and Implications
The current research has investigated some factors of m-commerce adoption not studied previously in the context of Bangladesh, including lack of literacy, the conflict of interest between the banks and telcos as to who should lead mobile banking, along with risk and trust. These factors emerged from the qualitative analysis of this research.
On behalf of the Bangladesh Government Bangladesh Bank (BB) has resolved the conflict by ruling in favour of the banks, meaning Bank-led mobile banking is the preferred adopted model. It is yet to be seen how well the telcos cooperate with the banks and with other stakeholders in this Bank-led model, as some would still prefer a Telco-led model mobile banking.
Lack of literacy was viewed as the major barrier to m-commerce adoption in Bangladesh by the majority of the stakeholders, they noted mcommerce in Bangladesh is SMS based, and customers need to be able to read and write to use SMS to conduct any m-commerce services. However the reality for most Bangladeshi customers is that they are not accessing mcommerce services independently, but through the customer care points (CCP) which are spread whole over the country. The role of the CCPs may overcome the barrier to m-commerce adoption in Bangladesh presented by illiteracy. Other barriers to m-commerce such as perceived risk, lack of knowledge, government regulation and cost were also raised by the participants, but these were not considered to be significant barriers to the adoption of m-commerce in Bangladesh.
Limitation and future research
This research is neither a technical paper of mcommerce nor does it discuss the government policies or regulations; rather the adoption behavior of this technology is studied across a wide range of population of a developing country. Secondly, although Bangladesh has been selected as an example of developing country, what works in Bangladesh may not be universally transferable to other developing countries. Thirdly, smart phone and iPad technologies were not considered as mediums of m-commerce in this research, as these were widely adopted only after this research had commenced.
It would be interesting to study the link between personal awareness of m-commerce and media advertising to see the effectiveness of advertising in raising m-commerce awareness. Another perspective would be to investigate how a company's performance, growth, reputation, solvency and profitability can affect the adoption of m-commerce. These factors were, however, beyond the scope of this research project.
